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(57) ABSTRACT

A method, apparatus and computer program product is pro-
vided for processing the status of phone devices having a
phone number. A synthetic communication server receives
updated status of a target phone device referencing a normal-
ized phone number that specifically identifies the target
phone device on a synthetic communication network.
Accordingly, the server stores the updated status of the target
phone device in a status area referenced by the normalized
phone number. The server identifies a subset of phone devices
from phone devices on the synthetic communication network
interested in the status of the target phone device. For each of
the phone devices in the subset, the server pushes the updated
status of the target phone device to each phone device in the
subset.

Yet another aspect of the invention concerns monitoring sta-
tus of the phone devices in a status list of normalized phone
numbers on a phone device. The phone device monitors other
phone devices and also provides individual status. Accord-
ingly, the method and system sends the status list and updated
status of the phone device that includes a normalized phone
number identifying the phone device on the synthetic com-
munication network.

Subsequently, the method and system receives the status
updates of the one or more other phone devices in the status
list. The status updates received are also referenced using the
corresponding normalized phone numbers for each of the
other phone devices. These status updates of the one or more
other phone devices are processed by the method and system
and then displayed in a display area of the phone device.

29 Claims, 11 Drawing Sheets

1002 — | Recehing & Message Wih Upciated Status OF A Target Phone Dvics With A
Normalized Phone Number That Specifically Identifles The Target Phone Device On
A Synthetic Communication Network

1004 — |

Storing The Updated Status Of The Target Phone Device In A Status Area
Referenced By The Nomalized Phone Number Of The Target Phone Device

Phone Devices
Identified On The Synthetic

Network Interested
In The Status Of The Target
Phone Device?

Pushing The Updated Status Cf The Target Phone Device To The Phone Devices

1008 — | And Their Respective Status List Through A Status Update Message Sent Over The

Synthetic Communication Network To Each OF The Subset Of Phone Devices
Interested In The Status Of The Target Phone Device

1010

Holding Status Of The Target Phane Device In The Status Area Until One Or More
Phane Devices On The Synthetic Gommunications Network Have Inferest In
Receiving The Status Of The Targst Phone Device




US 9,203,960 B1

Page 2
(56) References Cited 2009/0131022 A1*  5/2009 Buckleyetal. .......... 455/412.1
2009/0147778 Al* 6/2009 Wanlessetal. .. ... 370/389
U.S. PATENT DOCUMENTS 2009/0221310 A1* 9/2009 Chenetal. ... .. 455/466
2009/0234927 Al* 9/2009 Buzescu ............c....... 709/206
8,169,409 B2* 5/2012 Castagnet ............... 345/171 2009/0288114 Al* 11/2009 Masuda ..........ooevenveenns 725/32
8,249,572 B2 8/2012 Shanahan 2010/0004014 Al 1/2010 Coulombe
8,412,240 B2 4/2013 Bhatt et al. 2010/0105358 Al* 4/2010 Imashimizu etal. ...... 455/412.1
2003/0109272 A1*  6/2003 Mousseau et al. ........... 455/517 2010/0135477 Al 6/2010 Chen
2004/0156495 Al* 82004 Chavaetal. . o 3797392 2010/0151891 AL*  6/2010 Coelho .. - 455/466
2005/0108550 Al* 5/2005 Stelzl ... L 713/184 2010/0281169 Al* 11/2010 Charles .. ... 709/227
2006/0165060 Al* 7/2006 Dua ... 370352 2010/0331021 Al* 12/2010 Bushnell ... 455/466
2006/0262917 Al* 11/2006 Marsico ... .. 379/220.01 2011/0070890 Al: 32011 Wu ... ... 455/445
2007/0233859 Al* 10/2007 Zhaoetal. ....cocccooo...... 709/224 2011/0072099 Al*  3/2011 Harju et al. .. 709/206
2007/0238472 Al 10/2007 Wanless 2011/0106910 Al 5/2011 Grasset
2007/0281668 Al  12/2007 Fleming 2011/0264747 Al* 10/2011 Mutikainen et al. .......... 709/206
2008/0020707 Al 1/2008 Takayama et al.
2008/0020738 Al 1/2008 Ho et al. OTHER PUBLICATIONS
2008/0167083 Al 7/2008 Wyld et al.
2008/0182548 Al* 7/2008 Pattisonetal. ... 455/406 .
5008/0209213 Al 8/2008 Astrand of al. Office Action for U.S. Appl. No. 13/559,558, May 22, 2015, 32
2008/0248815 Al  10/2008 Busch pages.
2008/0292092 Al* 11/2008 LaPorteetal. ........... 379/355.08 . .
2009/0006613 Al*  1/2009 Toutain et al. ................ 709/224 * cited by examiner



US 9,203,960 B1

Sheet 1 of 11

Dec. 1, 2015

U.S. Patent

L "Ol4

$801A8(]
3O HIOMISN
uoeoIunuwIwWoD
oRayIAS

NIOMISN SDI0A

el |auueyn BB

3loman e1ed

Y0l

Walo
UD|3E21U NWIWoD)
EIEINISS

10)UOA
Pl IINETN

lanlag
UOIIEIIUNWILIOT
JPYIUAS

/ 00l



U.S. Patent Dec. 1, 2015 Sheet 2 of 11 US 9,203,960 B1

102
\' Storage Medium

A
200 —.
202 —
MEMORY
Phone Device Verification And ~— 218
Registration Module
Phone Number Normalization And | — 218
Synchronization Module
Message Processing And Routing |~ 220
Module
Multimedia Processing And Routing |7 222
Module
Phone Device Status And 224
Notification Module 204 . 206
) 226 Multi-port Storage
Text Messaging Module Interface Frocessor
— 228
Run-time Module
— 226
Proegram Network
Memory Communication Port Secondary Storage 11O Ports
S 208 210 212 214

Y

To Peripheral Devices

FIG. 2



U.S. Patent Dec. 1, 2015 Sheet 3 of 11 US 9,203,960 B1

Phone Device
Verification And
Registration

Server
304 —~ i 312 -~
Normalization And — | Conventional Text
Synchronization — [s—— Messaging Server
Server
306 . 310 .
Message Processing Phone Device Status
And Routing And Notification
Server Server

!

Multimedia
308 —\| Processing And
Routing
Server

102 —/

FIG. 3



U.S. Patent

408

Dec. 1, 2015

Sheet 4 of 11

US 9,203,960 B1

402 —.

Process Synthetic Communication Client On A Phone Device That Connects The
Phane Device Ta A Synthetic Communication Network That Transmits Messages
Over A Data Network Using Phone Numbers From A Vaoice Network

l

404 —.

Cbtain A Fhone Number And Corresponding Country Code Presumed Asscciated
With The Phone Device To Be Used Fer Communications Over The Synthetic
Communication Network Using The Synthetic Communication Client

'

406 —.

Normalize The Phone Number To A Standard International Telephone Number
[ (ITN) Taking In Consideration The Country Code And Cther Factors For Use In The
Synthetic Communication Network

410

No

Phone Number Association
W/ Phone Device On Voice
Network By Sending A R/T

Deny Phone Davice And Phone Number
Access To Synthetic Communication Network
As Phone Number Cannot Be Verified As
Associated With Phone Device As Presumed

412 —

414 —

416 —.

Verification

Msg

v

Receive Authorization From The Synthetic Communication Network For The Phone
Number And Phone Device To Communicate Over The Synthetic Communication
Network Using The Phone Number From The Voice Network

Synchronize The Synthetic Communication Client Associated With The Phone
Device To Include Entries From A Phone Directory That Are Also Members Of The
Synthetic Communication Network According Te Their Phone NMumber

A

'

Communicate Messages With Other Phone Devices Cn The Synthetic
Communication Network Through The Synthetic Communication Client And
Associated With The Normalized Phone Numbers Having A Country Code And
Consistent With An International Telephone Number (ITN)

FIG. 4




U.S. Patent

502

504 —

Dec. 1, 2015 Sheet 5 of 11 US 9,203,960 B1

Receiving A Request To Determine If An Entry From A Phone Directory Can
Receive Communications Over A Synthetic Communication Network By Way Of The
Entry 's Corresponding Phone Number

'

Obtain A Normalized Version Cf The Phone Numibcer From The Entry In The Phone
Directery That Includes A Country Code And Is Consistent With Phone Numbers
Registered On The Synthetic Communication Network

Phone Number From
ntry In Phone Directory Matche
Normalized Phane Number
Registered With Synthetic
Communication
MNetwork?

Yes

506 —.

No

508 —.,

Return Normalized Phone Number Indicating That The Phone Number From The
Entry In The Phone Directory Is A Member Of The Synthetic Communication
Network And Can Be Used To Transmit Messages Over The Synthetic
Communication Network

510 —

h 4

414

Frovide The Normalized Phone Number From The Entry In The Phone
Directory Indicating That The Phone Device And Associated Phone Number Is Not
Currently A Member Of The Synthetic Communication Network

FIG. 5



U.S. Patent

Dec. 1, 2015

602

Sheet 6 of 11

506

Receive Default Country Code & Phone
Numbers From Entry In A Phone Directory
To Be Transformed Into A Normalized Phone
Number W Intl Dialing Prefix & Country Code

Utilize The At Least One Phone Number Without

Modification As The Leading International Dialing

Prefix Indicates That A Subsequent Country Code
And Phone Number Likely Follows

Does The Phone Yes

Number Start With An

5610

International Dialing Prefix Or
Equivalent?

Add International Dialing Prefix Te The Phone
Number From The Phone Directory Since Country
Code |Is Presumed As Already Included In The
Phone Number

Do First Yes
Characters Of The Phone Number
Match Default Country

Code?

514

Yes

Lead-in
Characters To Fhone
Number Need Modification In View
Of Default Country
Code?

Modify Lead-in Characters Toe Phone Number In
Order Te Comply With Format And Dialing
Requirements In View Of Default Country Code

Add International Dialing Prefix And Default
Country Code To The Phone Number Cbtained |-
From The Entry In The Phone Directory
618 —¥
Provide A Normalized Version Of The Phone .
Number From The Entry In The Phone Directory |

504 —7

FIG. 6

US 9,203,960 B1




U.S. Patent Dec. 1, 2015 Sheet 7 of 11 US 9,203,960 B1

408 —.
-

702 ] Receiving A Request To Verify The Association Between An Unconfirmed
Phone Number And A Phone Device

704 Attempting Transmission Of A Verification Data Message From Phone Device
N Through A Data Channel Within The Voice Network And Back To The Pheone
Device Using The Unconfirmed Phone Number

Verification Data Message Yes
Received By Phona Device Over
The Data Channel Of The

Voice Network?

Indicating The Unconfirmad Phone Number Cannot Be Confirmed As A Phone
708 ] Number Associated With The Phone Device As The Verification Data Message
Was Not Received By The Phone Device From The Data Channel Of The Voice

Network

Indicating The Unconfirmed Phone Number Should Be Identified As A
710 RN Confirmed Phone Number Asscciated With The Phone Device As The
Verification Data Message Was Received By The Phone Device Over The Data

Channel Of The Voice Network

l

712 Authorizing Communication With The Phone Device Cver The Synthesized
"N Communications Network Using The Confirmed Phone Numbker Associated With
The Phone Device

FIG.7



U.S. Patent Dec. 1, 2015 Sheet 8 of 11 US 9,203,960 B1

802 — Receiving An Unconfirmed Phone Mumber Provisioned From A Voice Network And
Presumed To Be Associated With A Phone Device

'

804 —._ Attempting Transmission Of A Verification Data Message From Phone Device
N Through A Data Channel Within The Voice Network And Back To The Phone Device
Using The Unconfirmed Phone Number

MNo

806 —. Verification Data Message

Received By The Phone Device
Through Data Channel Cf
Voice Network?

Indicating The Phone Number Should Continue To Be |dentified As A

808 | Confirmed Phone Number Associated With The Phone Device As The Verification

Data Message Was Received By The Phone Device Cver The Data Channel Of The
Voice Network

Indicating The Phone Number Can No Longer Be Identified As A Confirmed
810 RN Phona Number Associated With The Phone Device As The Verification Data

Message Was Not Received By The Phone Device Qver The Data Channel Of The |
Voice Network

FIG. 8



U.S. Patent Dec. 1, 2015 Sheet 9 of 11
902
— T
906a — 1 904a
908a Bobby S. Atthe
+44 334 423 4322 movies...
906b — — 904b
908b Julie R. Studying
+44 442 112 1122 physics
806¢c — - : 1 904c
908¢ Francois B. E
11
9064 +33 433 222 222 party!! | 9044
908d Enrique H. Taking
+52 1334 423 432 cat nap..
906e —| | 904e
908e HankT.
+44 334 423 432
906f —| — 904f
908f SusanE.
+1 323 444 121
906g — |1 904g
9089 Elisa M. on the
+1 415 423 4322 plane
905h — 1 904h
908h GregR. At swim
+1 301 322 2221 meet
Talk O

'

910

916

Synthetic
Communication
Network Server

Data Network

FIG. 9

910

US 9,203,960 B1

900



U.S. Patent Dec. 1, 2015 Sheet 10 of 11 US 9,203,960 B1

1002 —. Receiving A Message With Updated Status Cf A Target Phone Device With A
“ Normalized Phone Number That Specifically Identifies The Target Phone Device On
A Synthetic Communication Network

i

1004 — Storing The Updated Status Of The Target Phone Device In A Status Area
Referenced By The Normalized Phone Number Of The Target Phone Device

Fhone Devices
Identified On The Synthetic
Communication Network Interested
In The Status Of The Target
Phone Device?

Yes
1006 —

Pushing The Updated Status Of The Target Phone Device To The Phone Devices

1008 .| And Their Respective Status List Through A Status Update Message Sent Over The |

Synthetic Communication Network To Each Of The Subset Of Phone Devices
Interested In The Status Of The Target Phone Device

1010 —.

Helding Status Of The Target Phone Device In The Status Area Until One Or More
Phore Devices On The Synthetic Communications Network Have Interest In
Receiving The Status Of The Target Phone Device

Y

FIG. 10



U.S. Patent Dec. 1, 2015 Sheet 11 of 11 US 9,203,960 B1

1102 Creating A Status List Of Normalized Phone Numbers On A Phone Device That
N Includes One Or More Other Phone Devices Being Monitored By The Phone Device
For Status Updates

'

1104 Sending The Status List And Updated Status Of The Phone Device In A Message
| That Includes A Normalized Phone Number That Specifically |dentifies The Phone
Device On A Synthetic Communication Network

l

Receiving The Status Updates Of The One Or More Other Phone Devices In The

1106 —| Status List Referenced Using The Corresponding Normalized Phone Numbers For

Each Of The One Or More Other Phone Devices Also On The Synthetic
Communication Network

'

1108 Displaying The Status Updates Of The One Or More Other Phone Devices On The
N Synthetic Communication Network In The Status List In A Display Area Of The
Phone Device

FIG. 11



US 9,203,960 B1

1
MOBILE DEVICE STATUS AND
NOTIFICATION METHOD AND SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

This application relates to and claims benefit of U.S. appli-
cation Ser. No. 12/732,182, filed Mar. 25, 2010 and titled
“Synthetic Communication Network Method and System” by
Jan Koum and Brian Acton, incorporated by reference herein
for all purposes.

BACKGROUND OF THE INVENTION

Widespread use of wireless phones has made them an
indispensable tool to businesses and individuals alike. Many
individuals carry their wireless phone almost everywhere
they go just in case they need to make a call. As a result,
friends and colleagues have come to reasonably expect they
can get a hold of each other almost immediately with a single
phone call.

While talking on a wireless phone is generally preferred, it
is sometimes not possible as one party may be busy or in a
meeting. Instead of a voice conversation, people may instead
use their wireless phone to type a short text message and send
it to another user. The short text message is sent over a
specially provisioned data channel within the voice network
called Short Messaging Service (SMS). SMS addresses mes-
sages using the same phone number provisioned to the wire-
less phone for voice communication but sends them over the
data channel on the voice network. This data channel for SMS
is generally limited to 140 text characters since it relies upon
unused bandwidth made available when a control channel
within the voice network is idle and not occupied setting up or
managing voice calls.

Operators of the voice networks discovered they could
charge users an additional fee for using SMS even though it
cost very little for them to implement. The voice networks
effectively charge for each message sent thus making the
SMS communication a source of revenue. Even higher fees
apply to users who send international messages to people
outside their country.

Unfortunately, SMS communication remains a relatively
closed and proprietary system as it is controlled by the opera-
tors of the voice network. Little has been done to increase the
features associated with SMS messaging or decrease the costs
as there are no competing systems. People sending text mes-
sages generally accept the 140 character limitation for send-
ing each transmission and the relatively costly fee structure.
Despite these limitations, the popularity of SMS communi-
cation on wireless devices continues to attract new users and
grow in popularity. There is a need to develop an easy to use
messaging system with lower costs and more features.

SUMMARY

Aspects of the present invention provide a method and
system processing the status of phone devices having a phone
number. One implementation of the present invention
involves a synthetic communication server and a synthetic
communication client communicating over a synthetic com-
munication network designed in accordance with aspects of
the present invention. In one implementation, the synthetic
communication server receives a message with updated status
of a target phone device referenced by a normalized phone
number that specifically identifies the target phone device on
the synthetic communication network. Phone numbers pro-
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2

visioned from voice networks in different countries are nor-
malized for use on the synthetic communication network. In
one implementation, normalization distinguishes phone
numbers from each other based on country codes thus avoid-
ing potential addressing conflicts. Accordingly, the synthetic
communication server uses the normalized phone number to
reference the updated status of the target phone device in a
status area on the synthetic communication server. The server
then identifies a subset of phone devices on the synthetic
communication network interested in the status of the target
phone device. For each of the phone devices in the subset, the
server pushes the updated status of the target phone device to
each phone device in the subset of phone devices.

Yet another aspect of the invention concerns monitoring
the status of the phone devices. The synthetic communication
client running on a phone device typically monitors the status
of phone devices in a status list and presents the status on a
graphic user interface (GUI). The monitoring includes creat-
ing a status list of normalized phone numbers on a phone
device that includes the other phone devices being monitored
for status updates. The synthetic communication client run-
ning on the phone device not only monitors other phone
devices but also provides status to the synthetic communica-
tion server. Accordingly, the synthetic communication client
sends the phone device’s status list, updated status and a
normalized phone number in a message as requested. For
example, the message from the synthetic communication cli-
ent may be sent to the synthetic communication server over
the synthetic communication network. At some point the
synthetic communication client receives the status updates of
the other phone devices in the status list from the synthetic
communication server. The synthetic communication client
cross references the status updates for each phone device in
the status list using the corresponding normalized phone
numbers. Users of each phone device may view the status list
to see the updated status of the target phone device displayed
on a graphical user interface (GUI) of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram illustrating a synthetic commu-
nication network created using a phone number and data
network in accordance with one implementation of the
present invention;

FIG. 2 is a block diagram of a system used in one imple-
mentation for performing the apparatus or methods of the
present invention in accordance with one implementation of
the present invention;

FIG. 3 is a block diagram for an alternate system used in
one implementation for synthesizing a communication net-
work in accordance with aspects of the present invention;

FIG. 4 is a flowchart representation of the operations for
registering a phone device on the synthetic communication
network in accordance with aspects of the present invention;

FIG. 5 is a flowchart representation of the operations for
independently confirming the association of a phone number
and a phone device on the synthetic communication network
in accordance with aspects of the present invention;

FIG. 6 is a flowchart detailing the operations associated
with normalizing at least one phone number from a phone
directory on a phone device in accordance with aspects of the
present invention;

FIG. 7 is a flowchart representation of the operations for
registering a phone device on the synthetic communication
network in accordance with aspects of the present invention;

FIG. 8 is a flowchart representation of the operations for
independently confirming the association of a phone number
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and a phone device on the synthetic communication network
in accordance with aspects of the present invention;

FIG. 9 illustrates a phone device communicating over a
synthetic communication network in accordance with aspects
of the present invention;

FIG. 10 is a flowchart diagram of the operations associated
with processing the status of one or more phone devices in
accordance with aspects of the present invention; and

FIG. 11 is another flowchart diagram of the operations for
updating status of a phone device and receiving status on
other phone devices in accordance with aspects of the present
invention.

Like reference numbers and designations in the various
drawings indicate like elements.

DETAILED DESCRIPTION

Aspects of the present invention provide one or more of the
following advantages. Users can registered their phone
devices and join a synthetic communication network using a
phone number previously only available for use on a voice
network. The same phone number provisioned by a phone
company or wireless phone provider can be reused on the
synthetic communication network and take advantage of new
data communication services. Some of the data communica-
tion services made available through the synthetic communi-
cation network includes features not available on the conven-
tional voice network. For example, users of the synthetic
communication network may use their phone number to
enjoy a feature-rich form of text messaging on their phone
devices not available on the voice network.

The synthetic communication network also offers more
competitive pricing on data communication services than a
voice network. Aspects of the present invention combine the
convenience of using a phone number with a development
platform for use with the Internet and other data networks. By
opening the development platform to data networks, users are
not limited to pricing schemes dictated by a phone company
or wireless phone provider managing the voice network.
Instead, the users may use their phone number and directly
subscribe to new data communication services through the
Internet. While the phone company or wireless provider may
control the initial provisioning of a phone number, aspects of
the present invention allows the phone number to access a
wider range of data communication services with competitive
pricing and feature richness.

Phone number verification implemented in accordance
with aspects of the present invention enables phone numbers
provisioned from the voice network to be reused on a data
network. The synthetic communication client works with the
synthetic communication server to make sure the phone num-
ber is associated with the particular phone device. Aspects of
the present invention may re-verify the association between
the phone number and the phone device just in case the phone
number has been abandoned and reassigned by the voice
network to a different phone device. Once a phone number is
verified, the phone device may register and begin using their
phone device on the synthesized communication network
without requesting additional services from their wireless
phone carrier.

The synthetic communication network of the present
invention further allows the use of phone numbers provi-
sioned from voice networks around the world. A normaliza-
tion process performed on the phone numbers in accordance
with the present invention prevents conflicts from occurring
between two different phone numbers. Even if phone num-
bers from two different countries initially appear the same,
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normalization ensures that phone numbers can be distin-
guished. Normalization performed in accordance with
aspects of the present invention allows phone numbers pro-
visioned from around the world to be used on the synthetic
communication network.

Aspects of the present invention can also keep status on
phone devices even though they might be members of differ-
ent voice networks. The normalized phone number for each
phone device is used to identify and track the status of each
phone device. If a user changes the status on a phone device
then all other phone devices on the synthetic communication
network may potentially receive the status update.

FIG. 1 is a block diagram illustrating a synthetic commu-
nication network 100 in accordance with aspects of the
present invention. In one implementation, a synthetic com-
munication server 102 and network monitor 108 are opera-
tively coupled together to a database of synthetic communi-
cation network phone devices over a data network 104. For
example, the database of synthetic communication network
phone devices 106 includes records of the phone devices
registered on the synthetic communication network 100. Data
network 104 may include one or more data networks having
access to the Internet and further access to a voice network
112 over a communication bridge 110.

A wireless phone provider may provide voice network 112
and communication bridge 110 in order to connect phone
devices on voice network 112 to data network 104 and the
Internet or an Intranet. Alternately, voice network 112 may be
provided by a hybrid phone provider offering both wired and
wireless devices that also have access to the Internet or an
intranet over communication bridge 110 and data network
104. In general, voice network 112 provides voice communi-
cation between phone devices registered on the voice network
112 and data services like SMS text messaging through data
channel 124. In this example, voice devices on voice network
112 may include wireless smart phones 114, conventional
wireless phones 116, wired telephones 118, netbooks 120 and
smartbooks 122. Indeed, it is contemplated that the voice
network may include a mobile music player device if it has
Wifi connectivity. Each phone device is provisioned a phone
number and some have the ability to display text and/or
images in addition to transmitting voice. These phone devices
also have the ability to access a data network using a data
protocol such as TCP/IP. Both netbook 118 and smartbook
122 have general purpose computing capabilities but also
have been provisioned with phone numbers from the voice
network 112 and therefore can also transmit voice in addition
to accessing data network 104.

The wireless phone provider of voice network 112 may
implement any one or more different wireless protocols.
Typically, most wireless providers use Global System for
Mobile (GSM), Code Division Multiple Access (CDMA) or
some variant compatible with one or more features of these
technologies. Each of these and other wireless protocols sup-
port a data channel 124 that transmits text and data between
phone devices using the SMS protocol. Due to limitations of
voice network 112, SMS messages are limited to approxi-
mately 128 to 160 characters and managed entirely by the
wireless phone provider of the voice network 112.

Little has evolved in the area of SMS messaging as access
to these systems are proprietary and controlled by the wire-
less phone providers. In part, these efforts are an attempt by
the wireless phone providers to protect the revenue stream
generated by the per message fees and additional charges.
Alternate protocols such as Multimedia messaging service
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(MMS) allows multimedia transmission in addition to text
however suffer similar limitations within the voice network
112.

To address these and other limitations, aspects of the
present invention allow much more robust communication
while reusing the phone numbers provisioned from the voice
network. Synthetic communication server 102 creates a con-
nection between phone devices over the Internet and bypasses
data channel 124. Phone devices registered on the synthetic
communication network 100 may subscribe to improved text
messaging and other data services across data network 104 in
accordance with aspects of the present invention using their
phone number provisioned on the voice network 112. In turn,
users 124 of these registered phone devices have improved
text messaging and other data services at lower or no per
message costs. Instead of per message charges, phone devices
would only have to subscribe to Internet access in order to
reach data network 104 over bridge 110. The Internet access
on these phones devices may use one or more different data
plans incorporating technologies such as Enhanced Data
Rates from GSM Evolution (EDGE), Universal Mobile Tele-
phone Standard (UMTS), High Speed Downlink Packet
Access (HSDPA) and Evolution Data Optimized (EVDO).
Phone devices may also access data network 104 and the
Internet using other wireless technologies such as WiMax,
WiFi 802.11a/b/c/n/x or other similar protocols.

FIG. 2 is a block diagram of a system 200 used in one
implementation for performing the apparatus or methods of
the present invention. System 200 includes a memory 202 to
hold executing programs (typically random access memory
(RAM) or writable read-only memory (ROM) such as a flash
ROM), a multiport storage interface 204, a processor 206 for
executing instructions, a program memory 208 for holding
drivers or other frequently used programs, a network com-
munication port 210 for data communication, a secondary
storage 212 with secondary storage controller for backup/
high-availability, and input/output (I/O) ports 214 with I/O
controller operatively coupled together over an interconnect
226. In addition to implementing the present invention using
a conventional personal computer or server, system 200 can
be preprogrammed, for example, using field-programmable
gate array (FPGA) technology, ROM or it can be programmed
(and reprogrammed) by loading a program from another
source (for example, from a floppy disk, a CD-ROM or other
computer-program product with executable instructions or
another computer). Also, system 200 can be implemented
using customized application specific integrated circuits
(ASICs).

In one implementation, processor 206 executes instruc-
tions in memory 202 selected from one or more components
including phone device verification and registration module
216, phone number normalization and synchronization mod-
ule 218, message processing and routing module 220, multi-
media processing and routing module 222, phone device sta-
tus and notification module 224, and run-time module 228
that manages system resources used when processing one or
more of the above components on system 200.

Phone device verification and registration module 216
verifies that a phone number has been provisioned to a phone
device then registers the phone device on the synthetic com-
munication network in accordance with implementations of
the present invention. One verification module of the present
invention retrieves the phone number directly from firmware
on the phone device and performs the verification operations.
Alternatively, the user of the phone device may supply the
phone number for the phone device through a keyboard or
other data entry device associated with the phone device.
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Aspects of the present invention first verify that the phone
number is registered with the particular phone device before
it can be registered on the synthetic communication network
of the present invention. Over time, it may be necessary to
verify a phone number more than once to ensure it is still
associated with a particular phone device. In some cases, a
phone number initially associated with one phone device may
later be associated with a different phone device if the owner
of the phone device cancels the voice service or changes
providers. The phone number and corresponding phone
device can be registered on the synthetic communication
network in accordance with aspects of the present invention
and begin transmitting data once it has been successfully
verified.

Phone number normalization and synchronization module
218 normalizes the format of different phone numbers in a
phone directory on the phone device to a predetermined stan-
dard. Implementations of the present invention process each
phone number and consider how they should be modified
and/or formatted. The normalized phone numbers preferably
conform to an international telephone number (ITN) standard
and incorporate a country code and other information to iden-
tify the ITN on a uniform basis.

The normalized phone numbers are used to synchronize
the phone directory of phone numbers with registered phone
numbers on the synthetic communication network of the
present invention. If a phone number in the directory is also
registered on the synthetic communication network then it is
added or synchronized with entries in the synthetic commu-
nication client running on the phone device. This synchroni-
zation continues as new phone numbers are added to the
phone directory and normalized phone numbers are added to
the synthetic communication network.

Message processing and routing module 220 ensures mes-
sages from one phone device pass to another phone device in
accordance with aspects of the present invention. The mes-
sages on the synthetic communication network use the nor-
malized phone numbers to identify phone devices with par-
ticularity. Once identified, the routing module creates a
network connection between the phone devices using a pro-
tocol such as TCP/IP. This message processing and routing
module 220 generally passes text messages between phone
devices registered on the synthetic communication network
according to their previously verified and normalized phone
numbers. In some implementations, messages processed by
routing module 220 may operate in a compatibility mode and
thus transmit one or more groups of 140 text characters.
Alternatively, message processing and routing module 220
may indeed transmit a variable length of characters unlimited
by the 140 characters of legacy SMS communication but
instead dependent upon the length of the message being trans-
mitted and capacities of the phone device sending or receiv-
ing the message.

Multimedia processing and routing module 222 operates in
similar manner except that it processes a wider range of data
types and may send images, video, sound or other data to a
normalized phone number. Additional compression and
encoding methods may be implemented on the multimedia
processing and routing module 222 to effectively increase
transmission bandwidth and decrease storage requirements.

Phone device status and notification module 224 enables
phone devices to update their current status while tracking the
status of other phone devices within the synthetic communi-
cation network. The synthetic communication client running
on each phone device generally sends status updates to the
synthetic communication servers. Likewise, the synthetic
communication server sends updated status out to each of the
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phone devices tracking the status of the other phone devices.
Aspects of the present invention also allows the synthetic
communication client to determine the status of other mem-
bers in their phonebook or directory without initiating a
phone call, text message or even a separate communication
session. For example, phone device status information may
be obtained by accessing the synthetic communication serv-
ers holding the status in a status area on the servers.

Text messaging module 226 provides conventional text
messaging functions used for phone number verification in
accordance with aspects of the present invention. Conven-
tional text messaging sends text messages to phone devices
over a data channel portion of a voice network. Aspects of the
present invention send a verification text message using text
messaging module 226 to confirm that a phone number is
associated with the particular phone device. In one imple-
mentation, text messaging module 226 subscribes to national
and international SMS services to verify phone numbers
nationally and internationally.

FIG. 3 is a block diagram of an alternate system 300 imple-
menting a synthetic communication server 102 in accordance
with aspects of the present invention. Instead of single com-
puter system, alternate system 300 uses a cluster of computers
to performing different discrete functions of the synthetic
communication server 102. It is contemplated that the cluster
of computers in alternate system 300 may be separate and
distinct physical computers or virtual computers imple-
mented using one or more virtual machines with virtualiza-
tion technology made available through companies such as
VMWARE® Palo Alto, Calif.

In general, the cluster of computers advantageously
improves scalability through better overall utilization of
resources and increases reliability as it is less likely for mul-
tiple computers to fail simultaneously. One implementation
of this alternate system 300 may separate the different func-
tions used in implementing aspects of the present invention
onto different computers within the cluster of computers. For
example, it is contemplated that six virtual machines may
each be configured to execute phone device verification and
registration server 302, normalization and synchronization
server 304, message processing and routing server 306, mul-
timedia processing and routing server 308, phone device sta-
tus and notification server 310 and conventional text messag-
ing server 312 on a cluster of three physical computers with
virtualization technology. These different servers in alternate
system 300 function in a similar manner as the aforemen-
tioned corresponding modules described in conjunction with
and illustrated in FIG. 2. Indeed, it is further contemplated
that these different servers may include added administrative
functions so they can be separately administered and
increased interprocess communication so that the individual
servers may share information and take advantage of the
inherent redundancies and failover possibilities available on
the cluster configuration of the present invention.

FIG. 4 is a flowchart representation of the operations used
by a phone device to register on the synthetic communication
network using a phone number in accordance with one imple-
mentation. The synthetic communication client executes on
the phone device in accordance with aspects of the present
invention using a phone number from a voice network to
connect the phone device to the synthetic communication
network (402). Synthetic communication client performs
various operations including registering the phone number
and eventually facilitating the communication of text,
images, video and other media over the synthetic network
using the phone number. This synthetic communication client
may be downloaded directly over-the-air using wireless com-
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munication protocols or through a website accessed by the
phone device over the Internet. For example, the synthetic
communication client may be downloaded wirelessly
through the Apple® Application Store, a website on the Inter-
net or other distribution points and then onto the phone
device. Alternatively, a synthetic communication client may
also be downloaded and installed directly on the phone device
through a memory card, hard drive or other storage device
attached to the phone device.

Inone implementation, the synthetic communication client
obtains the phone number and corresponding country code
presumed to be associated with the phone device and used for
communications over the synthetic communication network
(404). The synthetic communication client running on the
phone device may present a series of default options suggest-
ing an international dialing prefix, a country code and a
request that the user enter the phone number of the phone
device. Typically, these options are suggested by the synthetic
communication client based upon the country that the phone
device is currently registered in. However, it is also possible
that a user can override these suggested settings and enter
their own country code, phone number and other information
in the default options.

It is also possible for the client obtain the phone number
from the phone device programmatically through an applica-
tion programming interface (API). For example, the synthetic
communication client may interface with an API that
accesses an area of firmware on the phone device holding the
phone number provisioned to the phone device when it was
registered on the voice network. In this implementation, the
phone number obtained through the API is automatically
entered into the “phone number field” section of the synthetic
communication client application. The user may decide to
accept or modity the phone number in the “phone number
field” suggested by the client. As such, it is also possible for
the user to erase the suggested phone number entirely and
specify a different phone number in the “phone number field”
of the client as previously described.

Next, the synthetic communication client normalizes the
phone number to a standard international telephone number
(ITN) format taking into consideration the country code and
other factors for use in the synthetic communication network
(406). Normalizing the phone number to the ITN allows the
synthetic communication network to uniquely identify the
phone number and phone device on an international basis.
Without normalization, it might be possible for two phone
devices from different countries or areas to have identical
phone numbers on the synthetic communication network.
The normalized phone number ensures a country code and
other fields are in the phone number thus greatly limiting or
eliminating the possibility of duplicate phone numbers exist-
ing on the synthetic communication network. To avoid the
potential conflict, the normalization process performed in
accordance with the present invention makes sure each phone
number adheres to the following ITN format:

International Telephone Number (ITN) Format:

+<CC> <Phone number>

Where:

“+”: International dialing prefix—This is the standard pre-
fix to indicate that a country code and phone number
associated with the country code follows.

“<CC>": Country code—The one, two or three digit coun-
try code specifies the country associated with the phone
number that follows. For example, United States is
country code “1” and United Kingdom is country code
“44”.
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<Phone Number>: Phone number—this is the phone num-
ber that the user of the phone device may typically
provide as their phone number to others in their own
country.

Several operations may be performed in normalizing the
phone number associated with the phone device. The syn-
thetic communications client first attempts to incorporate the
International dialing prefix “+” and “<CC>" and Country
code to the phone number provided. Aspects of the present
invention presumes that the phone number provided does not
include the International dialing prefix of “+” (or its variants)
or the country code and therefore adds them to the phone
number. The country code defaults to the country code asso-
ciated with the country where the phone has been registered
or, alternatively, whatever country the user of the phone
device specifies is the country of origin. The “+” symbol is
added because it indicates that the country code and phone
number will subsequently follow in sequence thereafter.

Second, the synthetic communications client may check
for a few different conditions of the phone number. A lead-in
character or characters may be added or removed from the
start of the phone number. Some users may inadvertently add
lead-in characters to their phone number out of habit to indi-
cate access to local exchanges or other conditions. However,
if alead-in character is not meant to be part of the ITN then the
client proceeds to remove the lead-in character from the
phone number. For example, a lead-in character of “0” in a
phone number in the United Kingdom indicates a local dial-
ing prefix however it is not used in the ITN representation of
a United Kingdom phone number. Accordingly, the synthetic
communications client will remove the lead-in character “0”
from a phone number when the country code associated with
the United Kingdom (i.e., “44”) is indicated.

Alternatively, the voice network in certain countries may
need to add alead-in character to the phone number for a valid
ITN. For example, in Mexico a leading “1” is generally
inserted after the country code for Mexico (i.e., “52”) and
before the phone number begins. The synthetic communica-
tion client of the present invention may therefore consider
prepending a lead-in character of “1” to the phone number
when the country code is “52” since few users would know to
include this value in their phone number.

Third, aspects of the present invention may also check the
length of the phone number to make sure it is the appropriate
length for the country specified by the country code. If the
length of the phone number is improper, the client may reject
the phone number provided and indicate that it is either too
long or too short in view of known acceptable phone numbers
for the particular country. For example, a phone number hav-
ing 15 digits may be rejected as longer than the accepted 10
digit numbers used in the United States. Once these and other
checks are completed, the phone number for the phone device
is considered normalized and the ITN representation of the
phone number is ready for verification.

The verification operation ensures that the phone number
originally provided to the synthetic communication client is
indeed associated with the phone device. Conversely, if the
phone number was invalid or associated with another phone
device then the verification operation will indicate that the
phone number (as well as the ITN representation of the nor-
malized phone number) cannot be verified. Verification in one
implementation of the present invention confirms the asso-
ciation between the phone number and the phone device by
sending a round-trip verification message over a data channel
of'the voice network (408). In at least one implementation, the
synthetic communication client creates a verification mes-
sage embedded with text that uniquely identifies the verifica-
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tion message. For example, the embedded text may include a
3-digit randomly generated number to identify the message
on its return trip back to the synthetic communication client.
Both a “From:” or equivalent field and a “To:” or equivalent
field in the verification message use the provided phone num-
ber presumed to be associated with the phone device.

In one implementation, the verification message may be
sent from the synthetic communication client on the phone
device using short messaging service (SMS) on the voice
network. A successful return trip of the verification message
back to the same synthetic communication client verifies the
phone number in accordance with the present invention. Fur-
ther details on the verification operation are described later
herein in further detail. If the verification message does not
return then there is an unsuccessful verification of the phone
number and phone device association. (408—No) Accord-
ingly, the synthetic communication client may deny the
phone device and phone number access to synthetic commu-
nication network (410).

If the phone number association with the phone device is
verified (408—yes) then the synthetic communication client
receives authorization for the phone device to communicate
over the synthetic communication network using the phone
number from the voice network. In one implementation, a
user of the newly added phone number and phone device can
then communicate with other users who also have phone
devices and phone numbers admitted to the synthetic com-
munication network of the present invention. Thereafter, data
is transmitted between phone devices on the synthetic com-
munication network using each the respective phone number
represented as a unique ITN.

The synthetic communication client offers to check if some
or all of the phone numbers in a directory on the phone are
also registered on the synthetic communication network.
Users typically allow the synthetic communication client to
check their phone directory as they want to communicate over
the synthetic communication network with their current
friends and associates. Accordingly, the synthetic communi-
cation client associated with the phone device is synchronized
with entries in the phone directory from the phone device that
are also members of the synthetic communication network
(414). Each entry in the phone directory of the phone device
is also checked for membership in the synthetic communica-
tion network. Aspects of the present invention also continue
to update the synthetic communication client to include addi-
tional members of the synthetic communication network as
new members join and as new phone numbers are added to the
phone directory of the phone device.

Once synchronization is complete, aspects of the present
invention can communicate messages with other members of
the synthetic communication network through the synthetic
communication client (416). Typical communication
between members of the synthetic communication network is
done over a data network such as the Internet using their
respective normalized phone numbers having a country code
and consistent with an international telephone number (ITN).
The simplicity of reusing the phone numbers in their phone
directory to communicate with other phone devices makes the
synthetic communication network of the present invention
compelling. Moreover, users of the synthetic communication
network may use the phone number to send text messages
over the Internet and not pay expensive per message charges
for local and international text messaging over the data chan-
nel of their voice network.

FIG. 5 is a flowchart diagram of the operations used to
determine whether a directory entry from a phone device may
participate in communications over the synthetic communi-
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cation network in accordance with aspects of the present
invention. Essentially, these operations determine whether an
entry or entries in the phonebook of a phone device are also
registered members of the synthetic communication network.

Aspects of the present invention determine if one or more
directory entries from a phone device can receive communi-
cations over the synthetic communication network using the
directory entry’s phone number (502). To make such a deter-
mination, each phone number in the phone directory of the
phone device is compared with registered phone numbers on
the synthetic communication network. Making the compari-
son further involves normalizing phone numbers from the
directory in the same manner as registered phone numbers on
the synthetic communication network. (504) For example,
the normalized version of a phone number from the directory
should include a country code and be formatted consistent
with an international telephone number (ITN) format. Details
on normalizing one or more phone numbers in accordance
with aspects of the present invention are described in further
detail later herein.

Next, a comparison determines whether the normalized
phone number from a directory entry match a normalized
phone number registered with the synthetic communication
network (506). A match between a normalized phone number
from the directory and a normalized phone number registered
on the synthetic communication network indicates that the
phone number from the directory is also a member of the
synthetic communication network. The match does not con-
sider details such as a person’s name, address, company or
other personal information. Since these details are not part of
the comparison and determination, they need not be stored on
or sent to the synthetic communication server. Thus, if thereis
a match between the two normalized phone numbers (506—
Yes) then aspects of the present invention returns the normal-
ized phone number and indicates that the phone number from
the directory is a member of the synthetic communication
network. The phone device corresponding to the phone num-
ber can be used to exchange messages over the synthetic
communication network using the normalized phone number
(508). Storing the normalized phone number synchronizes
the synthetic communication client with the phone number
entries in the directory on the phone device. This synchro-
nized list of normalized phone numbers is used by the syn-
thetic communication client to communicate with other
phone devices over the new synthetic communication net-
work.

When the normalized phone number from the directory
does not match (506—No), aspects of the present invention
may still provide the normalized phone number to the syn-
thetic communication client but indicate that the normalized
phone number is not yet registered on the synthetic commu-
nication network (510). Likewise, the client may synchronize
the normalized phone numbers but will indicate on the
graphical user interface (GUI) that the phone number cannot
be used to send messages over the synthetic communication
network. For example, the GUI of the synthetic communica-
tion client may display the name of the person, the corre-
sponding normalized phone number and an icon that the
particular number is not yet registered on the synthetic com-
munication network of the present invention. If the normal-
ized phone number subsequently does register, then a difter-
ent icon on the GUI of the synthetic communication client
will indicate that the number is registered and can communi-
cate on the synthetic communication network. Information
on the person’s name, address, company or other details is
generally obtained by cross referencing a normalized phone
number with phone numbers from the directory on the phone
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device. For privacy reasons, the synthetic communication
server may leave all personal information within the directory
of'the phone device and only store normalized phone numbers
registered on the synthetic communication network.

FIG. 6 is a flowchart detailing the operations associated
with normalizing a phone number from a phone directory on
a phone device in accordance with aspects of the present
invention. Phone numbers normalized in accordance with the
present invention can be used to identify and communicate
with specific phone devices over a synthetic communication
network of the present invention. The synthetic communica-
tion network carries messages to phone devices throughout
the world even though the underlying phone numbers may
have been provisioned from disparate voice networks and
different phone carriers located in different countries.

In one implementation, a synthetic communication server
receives one or more phone numbers from the phone direc-
tory on the phone device and performs the normalization on
behalf of the synthetic communication client. Initially, the
synthetic communication server receives a default country
code and at least one phone number from the phone directory
to be transformed into a normalized phone number with inter-
national dialing prefix and country code (602). A suggested
default country code generally corresponds to the country
associated with the voice network where the phone number
and phone device were provisioned. In some cases the default
country code of the phone device may be modified by the user
of the synthetic communication client to accommodate a
different country and country code.

Implementations of the present invention first check
whether the phone number starts with an international dialing
prefix orequivalent (604). For example, a phone number from
the phone directory of a phone device registered in the United
Kingdom may be entered as +44 2710 5566. If the “+” symbol
is included in a phone number (604—Yes) then aspects of the
present invention presumes that the international dialing pre-
fix is followed by a subsequent country code and phone
number and in a proper international telephone number (ITN)
format as previously described.

Depending on the country code, aspects of the present
invention may also replace an alternate international dialing
prefix such as a “011” in the United States with the universal
international dialing prefex “+”. Accordingly, the synthetic
communication server may use the phone number without
modification if the international dialing prefix is the leading
character to the phone number as provided (606).

Next, aspects of the present invention determine if the first
few characters of the provided phone number also happen to
match the default country code provided (608). If the default
country code appears in the first characters (608—Yes) then it
is presumed that the phone number includes a country code
but is missing an international dialing prefix. Consistent with
aspects of the present invention, the synthetic communication
server adds an international dialing prefix to the phone num-
ber from the phone directory (610).

Alternatively, ifthe first characters do not match the default
country code then aspects of the present invention may deter-
mine whether lead-in characters to the phone number need to
be added, removed or modified in view of the default country
code (612). When the lead-in characters of the phone number
need modification (612—Yes) then the synthetic communi-
cation server modifies lead-in characters to phone number in
order to comply with format and dialing requirements of ITN
in view of default country code (614). As previously
described, some users may add lead-in characters to phone
numbers in their phone directory out of habit or to indicate
access to local exchanges or other conditions. If the lead-in
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character is not meant to be part of the ITN then the normal-
ization process on the server proceeds to remove the lead-in
character from the phone number. For example, a lead-in
character “0” on the phone number in the United Kingdom
may indicate alocal dialing prefix however it is not used in the
ITN representation of a United Kingdom phone number.
Accordingly, the server will remove the lead-in character “0”
from a phone number when the default country code provided
is the United Kingdom (i.e., “44”).

Conversely, voice network in other countries may need a
lead-in character added to a phone number to create a valid
ITN. For example, in Mexico a lead-in character “1” may be
inserted after the country code for Mexico (i.e., “52”) and
before the start of the phone number. The synthetic commu-
nication client of the present invention therefore may prepend
a lead-in character of “1” to the phone number when the
default country code is 52 as few users might know to include
this value in their phones number when dialing internation-
ally.

Additionally, aspects of the present invention may then add
both the international dialing prefix and default country code
to the phone number obtained from the phone directory. For
example, the synthetic communication server of the present
invention prepends a phone number with a “+44” when the
default country is United Kingdom and no international dial-
ing prefix or country codes are detected in the first portion of
characters from the phone number (616).

Once normalized, aspects of the present invention provide
a normalized version of the at least one phone number from
the phone directory and indicates if a phone number is also a
member of the synthetic communication network (618). For
efficiency, one implementation of the synthetic communica-
tion server may receive and process a group of the phone
numbers in a single request. Similarly, the resulting set of one
or more normalized phone numbers may be sent back to the
synthetic communication client in one transmission. It is
advantageous for the synthetic communications server to
keep copies of all the normalized phone numbers from each
phone device and phone directory. For example, the synthetic
communications server may be able to determine if a phone
device and phone number are already members of the syn-
thetic communication network by simply comparing the nor-
malized phone number with other previously registered
phone numbers and ITN values.

It should be appreciated that membership in the synthetic
communication network may be determined using only the
phone numbers normalized in accordance with implementa-
tions of the invention. Normalized phone numbers stored by
the synthetic communication server include country code
information and identify the corresponding phone device on
an international basis. Registering as a member of the syn-
thetic communication network therefore only requires pro-
viding an I'TN and not providing any personal information
that other communication networks might required, such as a
login or username.

FIG. 7 is a flowchart representation of the operations for
verifying a phone number is associated with a phone device
on the synthetic communication network in accordance with
aspects of the present invention. One implementation of the
method receives a request to verify that a phone number is
associated with a phone device registered on a voice network.
As previously described, the phone device may be a wireless
phone as well as any other device that is assigned a phone
number on the voice network. To begin, the phone number
associated with the phone device on the preexisting voice
network is presumed to be an unconfirmed phone number
(702). Phone numbers on the voice network are provisioned
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and managed on the voice network by wireless phone provid-
ers and other phone companies but reused on the synthetic
communication network of the present invention. It is there-
fore necessary for the synthesized communication network to
independently verify the association of a phone number with
a phone device before it can be reliably reused on the syn-
thetic communication network.

Accordingly, one implementation of the present invention
attempts transmission of a verification data message from the
phone device through a data channel within the voice network
and back to the phone device using the unconfirmed phone
number (704). In one implementation, the data channel of the
voice network allows the verification data message to be up to
140 characters using a short messaging service (SMS). A
synthetic communication client executing on the phone
device may randomly generate the verification data message
up to this character limit and prepare to send it over the data
channel using the phone number presumed associated with
the phone device. For example, the SMS message may
address the phone device using the presumed phone number
and include the randomly generated message for verification
purposes.

Next, aspects of the present invention determine if the
verification message was subsequently received by the phone
device over the voice network (706). One embodiment of the
present invention uses the synthetic communication client
executing on the phone device to compare the original out-
bound verification data message with the returning verifica-
tion data message. [f the verification data message returned to
the synthetic communication client matches then aspects of
the present invention have independently verified and con-
firmed that the phone number is associated with the phone
device as presumed (706—Yes). For example, the verification
data message may be include randomly generated 3-digit
value sent out as an SMS message that loops back and returns
to the synthetic communication client executing on the phone
device. The synthetic communication client verifies the
phone number of the phone device when the 3-digit value
received by the synthetic communication client of the present
invention matches the 3-digit value sent out.

Once confirmed, aspects of the present invention indicate
the unconfirmed phone number should be identified as a
confirmed phone number associated with the phone device
(710). The confirmed phone number can be used reliably on
the synthetic communication network as the phone number
has been successfully and independently verified. Repeated
verification may be performed at regular intervals to make
sure the phone number has not been disconnected, abandoned
or reassigned to a different phone device over time. In gen-
eral, verification ensures that the phone devices will be able to
communicate with each other on the synthetic communica-
tion network as expected.

If the phone number can be confirmed then aspects of the
present invention authorizes communication with the phone
device over the synthesized communications network using
the confirmed phone number (712). Alternatively, if the pre-
determined data message returned to the synthetic communi-
cation client does not match (706—No) then aspects of the
present invention indicate that the unconfirmed phone num-
ber cannot be confirmed and used as a phone number associ-
ated with the phone device and the phone number are not
registered (708).

FIG. 8 is a flowchart representation of the operations for
independently confirming the association of a phone number
and a phone device on the synthetic communication network
in accordance with aspects of the present invention. This
aspect of the invention may be used to check whether the
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phone number of a phone device has changed over a period of
time. For example, it may be necessary to reconfirm whether
a phone number previously added to the synthetic communi-
cation network is still associated with a particular phone
device or has been cancelled and transferred elsewhere.
Indeed, it is possible that a phone number may be reassigned
to another phone device without notice as the phone numbers
are provisioned from the voice network and not the synthetic
communication network of the present invention.

Aspects of the present invention receive an unconfirmed
phone number provisioned from a voice network and pre-
sumed to be associated with a phone device (802). The phone
device may be a wireless phone as well as any other device
that is assigned a phone number on the voice network. It is
necessary for the synthesized communication network to
independently verify the association of the phone number on
the phone device before it can be reliably reused for the
synthetic communication network. This is at least because
phone numbers are provisioned and managed on the voice
network but reused on the synthetic communication network
of the present invention.

Accordingly, one implementation of the present invention
attempts transmission of a verification message from the
phone device through a data channel within the voice network
and back to the phone device using the unconfirmed phone
number (804). In one implementation, the data channel of the
voice network allows the verification message to be up to 140
characters using a short messaging service (SMS). A syn-
thetic communication client executing on the phone device
randomly generates the verification message up to this char-
acter limit and prepares to send over the data channel using
the phone number presumed associated with the phone
device. For example, the SMS message may address the
phone device using the phone number presumed to be asso-
ciated with the phone device and include the randomly gen-
erated verification message for subsequent comparison.

Next, aspects of the present invention determine if the
predetermined message was subsequently received by the
phone device over the voice network (806). One embodiment
of the present invention uses the synthetic communication
client executing on the phone device to compare the original
outbound verification message with the returning message. If
the message returned to the synthetic communication client
matches the verification message then aspects of the present
invention have independently verified and confirmed that the
phone number is associated with the phone device as alleged
(806—Yes). For example, the verification message may be a
randomly generated 3-digit value sent in an SMS message
that loops back and returns to the synthetic communication
client executing on the phone device. Essentially, the con-
firmed phone number can continue to be used reliably on the
new synthetic communication network as the phone number
has been successfully and independently re-verified. This
ensures that the phone devices are able to communicate with
each other over the synthetic communication network as
expected.

Once confirmed, aspects of the present invention indicate
that the phone number should continue to be identified as a
confirmed phone number associated with the phone device
(808). Repeated verification may be performed at regular
intervals to make sure the phone number has not been discon-
nected, abandoned or reassigned to a different phone device
over time.

Alternatively, if the verification message returned to the
synthetic communication client does not match (806—No)
then aspects of the present invention indicates that the uncon-
firmed phone number should no longer be used as a phone
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number associated with the phone device on the synthetic
network in accordance with the present invention (810).

FIG. 9 illustrates a phone device displaying a graphical
user interface (GUI) communicating over a synthetic com-
munication network in accordance with aspects of the present
invention. In this example, the synthetic communication net-
work 900 includes a detailed view of phone device 902 dis-
playing status of various phone devices and connectivity to
some of the other phone devices 910, 912, 914 over a data
network 902. Synthetic communication server 916 facilitates
communication between phone devices 902, 910, 912 and
914 on the synthetic communication network 900 as well as
ensuring status on the phone devices illustrated on phone
device 902 is kept updated.

One implementation of the present invention consistent
with the GUT of phone device 902 depicts a set of normalized
phone numbers being monitored. A status list on the synthetic
communication client tracks the status of phone devices and
displays the status as indicated by status 904a-%. For example,
a user may set the status to indicate a specific activity illus-
trated in status 9045 such as “Studying physics” or may
indicate a general status such as status 904/ indicating “Busy
... 7. Status on the synthetic communication is flexible and
can be set to anything the user wants to indicate.

These normalized phone numbers 908a-# also show a user
name (First Name Last Initial) and the normalized phone
number formatted with both an international dialing prefix
and country code. The synthetic communication client of the
present invention may be used to manage and display these
users and their normalized phone numbers once they are
synchronized in accordance with aspects of the present inven-
tion as previously described. Additional information may
include a corresponding icon or photo 906a-906/ chosen by
the phone device being monitored.

FIG. 101is a flowchart diagram of the operations associated
with processing the status of one or more phone devices in
accordance with aspects of the present invention. Status asso-
ciated with the one or more phone devices may be centrally
processed on a synthetic communication server operatively
connected to the one or more phone devices over a synthetic
communication network of the present invention.

In one implementation, a synthetic communication server
receives a message with a normalized phone number identi-
fying a target phone device and updated status of the target
phone device on a synthetic communication network (1002).
Status may indicate that the user of the phone device is cur-
rently busy, on a plane, that the phone has actually been turned
off or any status message the user of the phone device wishes
to provide. Generally, the user enters status information on a
synthetic communication client executing on the target phone
device. The synthetic communication client transmits the
updated status of the phone device by sending a status mes-
sage over the synthetic communication network to the syn-
thetic communication server.

Aspects of the present invention store the updated status of
the target phone device in a status area referenced by the
normalized phone number of the target phone device (1004).
Entries in the status area also hold the current status of each
phone device on the synthetic communication network along
with their corresponding normalized phone numbers. Next,
the synthetic communication server of the present invention
determines if a subset of phone devices from a set of one or
more other phone devices on the synthetic communication
network is interested in the status of the target phone device
(1006). To make this determination, the synthetic communi-
cation server downloads a status list from each phone device
listing the phone devices to be monitored. The server com-
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pares the normalized phone number of the target phone
device against normalized phone numbers in the status list
from each of the phone devices. Matches from these compari-
sons determine the subset of phone devices interested in the
status of the target phone device.

If the target phone device is being monitored then aspects
of the present invention push the updated status of the target
phone device to the subset of phone devices and the status list
on each phone device (1008). For example, the updated status
may be sent to each phone device in the subset through a
status update message sent over the synthetic communication
network. Individual phone devices process the status updates
for target phone device and other phone devices then display
the results in a GUI such as the one depicted in FIG. 9 on
phone device 902. Alternatively, it is possible that the target
phone device is not currently being monitored by other phone
devices. If the target phone device is not monitored then the
server may hold status of the target phone device in the status
area until one or more phone devices on the synthetic com-
munications network have interest in receiving such status
(1010). Keeping status on a central server allows the status for
the target phone device to be made available even when the
target phone device has no connection through a voice net-
work or has been turned off entirely. It also is advantageous as
the status or state of the target phone device is preserved and
not lost even when no phone device is immediately interested
in monitor the status of the target phone device.

FIG. 11 is another flowchart diagram of the operations for
updating status of a phone device and receiving status on
other phone devices in accordance with aspects of the present
invention. One aspect of the invention may be processed on a
synthetic communication client running on the phone device
as illustrated in FIG. 9 as phone device 902. Generally, each
phone device creates a status list of normalized phone num-
bers listing other phone devices being monitored for status
updates (1102). In one implementation, the status list of nor-
malized phone numbers is managed through the synthetic
communication client executing on the phone device. Users
may enter phone devices on the status lists manually or may
update the status list by synchronizing with the phone num-
bers in their phone directory. On the phone device, the status
list may hold the most recent status of the other phone devices
on the synthetic communication network in addition to cor-
responding normalized phone numbers and other related
information.

The phone device generally sends the status list and an
updated status of the individual phone device in a message
that includes a normalized phone number that specifically
identifies the phone device on the synthetic communication
network (1104). For example, a phone device may send the
status list of normalized phone numbers in response to a
request for the status list from a synthetic communication
server. The synthetic communication server receives the
updated status of the phone device and updates the appropri-
ate entry in the status area of the synthetic communication
server. In addition, the synthetic communication server may
also receive the status list of other phone devices being moni-
tored by the phone device.

Next, aspects of the present invention receive the status
updates of the other phone devices in the status list referenced
using the corresponding normalized phone numbers for each
of'the other phone devices (1108). In one implementation, the
synthetic communication client running on the phone device
updates the status list with the status updates of the other
phone devices. The phone device may then display the status
updates of the one or more other phone devices on the syn-
thetic communication network in a display area of the phone
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device (1108). One implementation of the present invention
may display the status of other phone devices as illustrated in
accordance with FIG. 9 and phone device 902. However, it is
contemplated that many other interfaces could be developed
to provide status of the other phone devices on the synthetic
communication network of the present invention using
graphical elements on a GUI, text elements, sound or voice.

While examples and implementations have been
described, they should not serve to limit any aspect of the
present invention. Accordingly, implementations of the
invention can be implemented in digital electronic circuitry,
or in computer hardware, firmware, software, or in combina-
tions of them. Apparatus of the invention can be implemented
in a computer program product tangibly embodied in a
machine readable storage device for execution by a program-
mable processor; and method steps of the invention can be
performed by a programmable processor executing a pro-
gram of instructions to perform functions of the invention by
operating on input data and generating output. The invention
can be implemented advantageously in one or more computer
programs that are executable on a programmable system
including at least one programmable processor coupled to
receive data and instructions from, and to transmit data and
instructions to, a data storage system, at least one input
device, and at least one output device. Each computer pro-
gram can be implemented in a high level procedural or object
oriented programming language, or in assembly or machine
language if desired; and in any case, the language can be a
compiled or interpreted language. Suitable processors
include, by way of example, both general and special purpose
microprocessors. Generally, a processor will receive instruc-
tions and data from a read only memory and/or a random
access memory. Generally, a computer will include one or
more mass storage devices for storing data files; such devices
include magnetic disks, such as internal hard disks and
removable disks; magneto optical disks; and optical disks.
Storage devices suitable for tangibly embodying computer
program instructions and data include all forms of non-vola-
tile memory, including by way of example semiconductor
memory devices, such as EPROM, EEPROM, and flash
memory devices; magnetic disks such as internal hard disks
and removable disks; magneto optical disks; and CD ROM
disks. Any of the foregoing can be supplemented by, or incor-
porated in, ASICs.

While specific embodiments have been described herein
for purposes of illustration, various modifications may be
made without departing from the spirit and scope of the
invention. For example, a predetermined data message con-
taining text characters can be sent over a data channel portion
of the voice network as a verification message for a phone
number and phone device. However, alternate methods of
confirming a phone number may include sending a voice
message to a phone number and then verifying the receipt of
the voice message on the phone device with a return voice
message. Accordingly, the invention is not limited to the
above-described implementations, but instead is defined by
the appended claims in light of their full scope of equivalents.

What is claimed is:

1. A processor implemented method of processing status of
phone devices each having a phone number, comprising:

receiving a message from a target phone device, the mes-

sage including an updated status of the target phone
device and specifically identifying the target phone
device on a synthetic communication network using a
normalized phone number of the target phone device on
the synthetic communication network, wherein the nor-
malized phone number used on the synthetic communi-
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cation network is a version of a telephone number pre-
viously provisioned on, and previously only available
for use on, a voice network, to create a data network
distinct from the voice network, wherein the normalized
phone number results from modifying the telephone
number provisioned on the voice network and associated
with the target phone device to incorporate a country
code on a uniform basis to an international telephone
number (ITN) to ensure the normalized phone numbers
on the synthetic communications network from around
the world can be distinguished from each other;

storing the updated status of the target phone device in a

status area referenced by the normalized phone number
of the target phone device;

identifying a subset of phone devices from other phone

devices on the synthetic communication network inter-
ested in the status of the target phone device; and

pushing the updated status of the target phone device to a

status list on each phone device in the identified subset.

2. The method of claim 1 wherein the message with
updated status is received from a synthetic communication
client executing on the target phone device.

3. The method of claim 1 wherein the synthetic communi-
cation network exchanges information over a data network
based upon phone numbers provisioned from one or more
different voice networks.

4. The method of claim 1 wherein the status area further
holds the current status of a set of one or more other phone
devices also identified on the synthetic communication net-
work through a corresponding set of normalized phone num-
bers.

5. The method of claim 4 wherein the status list of normal-
ized phone numbers includes one or more phone devices
being monitored for status updates.

6. The method of claim 4 wherein the status list of normal-
ized phone numbers is received in a message transmitted from
each of the one or more other phone devices on the synthetic
communication network.

7. The method of claim 1 wherein identifying the subset of
phone devices interested in the status of the target phone
device occurs through a comparison of the normalized, phone
number of the target phone device against a status list of
normalized phone numbers from each of the phone devices in
the subset.

8. The method of claim 1 wherein the synthetic communi-
cation network may be used to transmit text messages
between the target phone device and at least one other phone
device registered on the synthetic communication network
without using one or more voice networks.

9. The method of claim 1 wherein the updated status of the
target phone device is sent through a status update message
over the synthetic communication network.

10. The method of claim 1 wherein the synthesized com-
munication network may be used to transmit text messages
combined with at least one other multimedia data type
selected from a set of multimedia data types including
images, video, voice, music and data files.

11. The method of claim 1 wherein the target phone device
and the other phone devices are selected from a set of devices
having a phone number including: a wireless phone, a wire-
less tablet computer, a wireless laptop and a wireless modem
device.

12. The method of claim 1 wherein the voice network uses
a compatible protocol selected from a set of protocols includ-
ing: Global System for Mobile (GSM), Code Division Mul-
tiple Access (CDMA).
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13. The method of claim 1 wherein the preexisting data
network is associated with the preexisting voice network and
is compatible with at least one protocol selected from a set of
protocols including: Enhanced Data Rates for GSM Evolu-
tion (EDGE), Universal Mobile Telephone Standard
(UMTS), High Speed Downlink Packet Access (HSDPA) and
Evolution Data Optimized (EVDO).
14. A processor implemented method of monitoring status
of one or more phone devices on a synthetic communication
network, each having a phone number, comprising:
creating a status list of normalized phone numbers on a
phone device that includes one or more other phone
devices being monitored by the phone device for status
updates, wherein each of the normalized phone numbers
results from modifying a telephone number, originally
provisioned on a voice network that is distinct from the
synthetic communications network, which identifies the
one or more other phone devices, to incorporate a coun-
try code on a uniform basis to an international telephone
number (ITN) to ensure the normalized phone numbers
on the synthetic communications network from around
the world can be distinguished from each other;

sending the status list and updated status of the phone
device in a message that includes a normalized phone
number, wherein the normalized phone number
uniquely identifies the phone device on the synthetic
communication network, wherein the synthetic network
reuses the telephone numbers previously only available
for use on the voice network to create a data network that
is distinct from the voice network;

receiving the status updates of the one or more other phone

devices in the status list sent using the normalized phone
number for the phone device, wherein the status list also
references corresponding normalized phone numbers
for each of the one or more other phone devices also on
the synthetic communication network; and

displaying the status updates of the one or more other

phone devices on the synthetic communication network
in the status list in a display area of the phone device.

15. The method of claim 14 wherein the status list of
normalized phone numbers is managed through a synthetic
communication client executing on the phone device.

16. The method of claim 14 wherein the synthetic commu-
nication network exchanges information over a data network
using phone numbers provisioned from one or more different
voice networks.

17. The method of claim 14 wherein the status list holds the
most recent status of a set of one or more other phone devices
each identified on the synthetic communication network
through a normalized phone number.

18. The method of claim 14 wherein identifying the subset
of phone devices interested in the status of the target phone
device occurs through a comparison of the normalized phone
number of the target phone device against a status list of
normalized phone numbers from each of the phone devices in
the subset.

19. The method of claim 14 wherein the status list of
normalized phone numbers is sent in response to a message
requesting the status list from one or more phone devices on
the synthetic communication network.

20. The method of claim 14 wherein the synthetic commu-
nication network may be used to transmit text messages
between the phone device and at least one other phone device
registered on the synthesized communication network with-
out using one or more voice networks.
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21. The method of claim 14 wherein the updated status of
the target phone device is sent through a status update mes-
sage over the synthetic communication network.

22. The method of claim 14 wherein the synthetic commu-
nication network may be used to transmit text messages com-
bined with at least one other multimedia data type selected
from a set of multimedia data types including images, video,
voice, music and data files.

23. The method of claim 14 wherein the phone device is
selected from a set of devices having a phone number includ-
ing: a wireless phone, a wireless tablet computer, a wireless
laptop and a wireless modem device.

24. The method of claim 14 wherein the voice network uses
a compatible protocol selected from a set of protocols includ-
ing: Global System for Mobile (GSM), Code Division Mul-
tiple Access (CDMA).

25. The method of claim 14 wherein the preexisting data
network is associated with the preexisting voice network and
is compatible with at least one protocol selected from a set of
protocols including: Enhanced Data Rates for GSM Evolu-
tion (EDGE), Universal Mobile Telephone Standard
(UMTS), High Speed Downlink Packet Access (HSDPA)and
Evolution Data Optimized (EVDO).

26. An apparatus for processing status of phone devices,
each having a telephone number provisioned on a voice net-
work, comprising:

a processor that executes instructions;

a memory having the instructions that when executed
receive a message with updated status of a target phone
device sent from the target phone device, that uniquely
identifies the target phone device on a synthetic commu-
nication network using a normalized phone number,
store the updated status of the target phone device in a
status area referenced by the normalized phone number
of the target phone device, identify a subset of phone
devices from a set of one or more other phone devices on
the synthetic communication network interested in the
status of the target phone device and push the updated
status of the target phone device to a status list on each
phone device in the subset of phone devices interested in
the status of the target phone device, wherein the syn-
thetic network uses a normalized version of a telephone
number previously only available for use on the voice
network to create a data network distinct from the voice
network and the normalized phone number results from
modifying the voice network telephone number to incor-
porate a country code on a uniform basis to an interna-
tional telephone number (ITN) to ensure the normalized
phone numbers from around the world can be distin-
guished from each other.

27. A method for providing status of phone devices, the

method comprising:

receiving, by a synthetic communication server, an
updated status from a synthetic communication client of
a target phone device, the target phone device having a
provisioned telephone number on a voice network and a
confirmed phone number on a synthetic network which
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is distinct from the voice network, the confirmed phone
number on the synthetic network being a normalized
version of the provisioned telephone number that
uniquely identifies the target phone device on the syn-
thetic network;

identifying a plurality of other phone devices on the syn-

thetic network monitoring status of the target phone
device, each of the other phone devices having a provi-
sioned telephone number on one of a plurality of voice
networks and a confirmed phone number on the syn-
thetic network, the confirmed phone number on the syn-
thetic network corresponding to a normalized version of
the provisioned telephone number; and

providing a push notification to the plurality of other phone

devices, the notification including the updated status
received from the target phone device.

28. The method of claim 27 wherein the target phone
device and the other phone devices are selected from a set of
devices, each having a telephone number provisioned on a
voice network including: a wireless phone, a wireless tablet
computer, a wireless laptop and a wireless modem device.

29. A method for monitoring the status of phone devices on
a synthetic communication network using normalized phone
numbers, the method comprising:

creating a status list of the normalized phone numbers on a

target phone device that includes the normalized phone
numbers of one or more other phone devices being
monitored by the target phone device for status updates,
wherein each of the normalized phone numbers results
from modifying a telephone number, provisioned on a
voice network that is distinct from the synthetic commu-
nication network, and associated with one of the other
phone devices, to incorporate a country code on a uni-
form basis to an international telephone number (ITN) to
ensure the normalized phone numbers on the synthetic
communication network from a plurality of countries
uniquely identify a corresponding phone device on the
synthetic communication network and can be distin-
guished from each other;

sending, to a synthetic communication server, an updated

status from a synthetic communication client of the tar-
get phone device, the target phone device having a pro-
visioned telephone number on a voice network and a
confirmed phone number on the synthetic network, the
confirmed phone number on the synthetic network being
a normalized version of the provisioned telephone num-
ber that uniquely identifies the target phone device on
the synthetic network;

receiving status updates of the one or more other phone

devices in the status list sent using the normalized phone
number for each of the one or more other phone devices;
and

displaying the status updates of the one or more other

phone devices on the synthetic communication network
in the status list in a display area of the phone device.
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